Topology of splicing and snRNP biogenesis in dinoflagellate nuclei.
Dinoflagellates are protists that are hypothesized to have experienced a secondary loss of histones. Amongst eukaryotes, they are unique in lacking these proteins. To date, information on the mechanisms involving remodelling, transcription and splicing of their chromatin is limited. Dinoflagellate genes lack TATA boxes and downstream polyadenylation sites and particular linear arrangements. They have an alpha-amanitin-sensitive RNA polymerase, specific transcription factors and regulators, and both transcriptional and post-transcriptional regulation of gene expression. Dinoflagellates produce either polycistronic or discrete mRNAs, and have conserved snRNAs (small nuclear RNAs), indicating that their genes are spliced. Five representative dinoflagellate species (Amphidinium carterae, Akashiwo sanguinea, Alexandrium lusitanicum, Alexandrium fundyense and Prorocentrum micans), which show diversity in their DNA content, nuclear organization and taxonomic position, were investigated. The nuclear distribution and ultrastructural organization of splicing and snRNP (small nuclear ribonucleoprotein) biogenesis were determined by fluorescent and electron microscopy immunolabelling with Y12 sera [recognizing the sDMA (symmetrical dimethylarginine) domain of Sm and other nuclear proteins], anti-p105-PANA [proliferation-associated nuclear antigen; a marker of IGs (interchromatin granules)] and anti-DNA antibodies. In parallel, ultrastructural analysis, including cytochemical staining for RNA, phosphorylated proteins and DNA, was carried out. Splicing factors were distributed in a diffuse perichromosomal layer containing perichromatin granules and fibrils that co-localized with the decondensed peripheral DNA loops, but not with the main chromosome body. Interchromosomal domains with IGs and Cajal-like bodies were also detected. Dinoflagellates are rather dissimilar to other eukaryotes in their genomes, their mechanisms of gene expression and their chromosome ultrastructure. However, they share common splicing nuclear domains and snRNP biogenesis with that of other eukaryotes.